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Executive Summary

Increasingly MPOs in Texas are incorporating Transit-Oriented Development (TOD) or similar
concepts into their long-range plans for the purpose of achieving sustainable transportation. One
major challenge to implementing these TOD-type strategies is parking. The conventional parking
policies likely produce excessive parking, undermining the expected community benefits of TOD
and could even cause the TOD initiative to fail. Getting the parking right is essential to ensure
the desirable form and functionality of TOD. There are few studies of the topic on Texas cities.
The main objective of this study is to report the state-of-the-knowledge on parking regulations
and practice influencing the planning, design, and implementation of TOD.

The first generation of TOD analyses focus on physical-design elements such as walkable
communities, connectivity, and pedestrian-friendly designs. Parking was viewed as one more
design feature that needs to be considered when building walkable communities. Despite the rich
literature on TOD physical-design and parking, few studies addressed the human dimension of
TOD as it relates to parking standards.

Best practices for TOD-Parking include: 1) Reductions: Parking requirements can typically be
reduced around 20 and up to 50% in areas with good transit. Deregulate parking to allow
developers to assess parking demand, provide market-priced parking to meet average demand,
and use shared parking to accommodate peaks. 2) Design: Designing for pedestrians is an
important component to parking. 3) Location: Parking should not be located near station, but out
of sight and/or farther away (5-7 minute walk). 4) Management: To develop parking policies,
cities need parking databases to understand supply and demand and to develop programs that
allow the city to track the impacts of adjustments. 5) Pricing: Pricing can be used to improve
monitoring, increase enforcement, reduce spillover, and make improvements in parking district.
6) General: Parking at TODs in suburban areas can be used to land bank but it can’t be a sea of
parking.

The report provides an annotated bibliography of TOD-Parking studies. Appendix 1 assembles
parking regulations and practice policies in selected cities in the Austin-Round Rock
Metropolitan Statistical Area.



1. Introduction

Increasingly MPOs in Texas are incorporating Transit-Oriented Development (TOD) or similar
concepts into their long-range plans for the purpose of achieving sustainable transportation. An
example from central Texas is CAMPO’s (Capital Area MPO) “Activity Centers” concept. In
north central Texas, NCTCOG (North Central Texas Council of Governments) has been
expanding its TOD program along the DART (Dallas Area Rapid Transit) system that is planned
to nearly double by 2030. In the greater Houston area, H-GAC (Houston-Galveston Area
Council) is planning and implementing a “Livable Centers” project that cluster jobs, shopping,
entertainment, and/or housing.

One major challenge to planning and implementing these TOD-type strategies is parking. While
it is neither feasible nor reasonable to eliminate all parking in a TOD district, applying the
conventional parking ratios to TOD projects would undermine the expected community benefits
of TOD and could even cause the TOD initiative to fail. This is because the conventional parking
standards have a serious suburban bias and are based largely on low-density single land uses
(Shoup 2005). The standards likely generate excessive parking in the TOD area. By these
standards, the parking lots or garages would take the limited prime locations and spaces near the
station, increase project costs to the developer, and impede access to the transit by walking,
biking, or feeder services. Getting the parking right is essential to ensure the desirable form and
functionality of TOD. There are few studies of the topic on Texas cities.

The main objective of this study is to report the state-of-the-knowledge on parking regulations
and practice influencing the planning, design, and implementation of TOD. The remaining part
of the report consists of three sections. Section Two offers a narrative review of the published
works on TOD-Parking. Based on the review findings Section Three presents a matrix of best
parking practices for TOD. Finally, Section Four provides an annotated bibliography of TOD-
Parking studies. Appendix 1 assembles parking regulations and practice policies in selected cities
in the Austin-Round Rock Metropolitan Statistical Area.






2. TOD and Parking: A Narrative Review

Transit-oriented development (TOD) is most commonly defined as compact, pedestrian-friendly,
high density development near transit stations. The top goals for TOD include: improving transit
accessibility, transit ridership, and economic development (Willson 2005; Cervero, Murphy,
Ferrell, et.al 2004; Lund, Cervero, & Wilson 2004; Cervero, Ferrell, & Murphy 2002). Other
goals of TOD include enhancing livability, broadening housing choices, improving safety,
reducing parking requirements, improving intermodal integration, and increasing pedestrian-
friendly development (Higgins 2007; Willson 2005; Cervero, Murphy, Ferrell, et.al 2004; Lund,
Cervero, & Wilson 2004; Cervero, Ferrell, & Murphy 2002). Successful integration of parking is
vital for capturing the benefits of TODs and achieving all its goals (Boroski, Rosales, &
Arrington 2005). For most TOD’s, parking standards are subject to several factors, including
local parking codes, diversity of land uses, residential demographics, pedestrian accessibility,
types of transit services available, physical-design attributes, TOD project finances, and
stakeholder perceptions. Applying suitable parking standards in TOD’s can improve the overall
performance of the TOD and shape travel behavior, community design, and development
economics (Willson 2005).

Striking a balance between parking supply and development is a crucial challenge in developing
the character of TOD. Nonetheless, there are few studies that have addressed parking design for
TOD. TOD has been explained in terms of system design and siting, development control issues,
and public finances, but rarely in terms of parking (Willson 2005; Loukaitou-Sideris & Banerjee
2000; Boarnet and Crane 1998). Mainstream data suggest that developers often rely on
established parking codes to calculate parking requirements for TOD’s, which can lead to
parking and traffic problems, obstruct land development, and reduce the impact in transit use. In
addition, experience has shown that strict adherence to local parking codes often creates an
oversupply parking at TOD’s (Boroski, Rosales, & Arrington 2005). Failing to adequately
address the role of parking in TOD’s prevents developers from maximizing investment potential
and stimulating the multiple benefits of TOD.

The report examines parking as the major challenge for TOD planning and implementation. The
study assumes that TOD performance can be improved by merging parking standards with
physical-design attributes of the TOD. In addition, TOD often has a human dimension that
relates to residential demographic and stakeholder perceptions. The physical-design attributes
and the human dimension are useful in determining project finances and calculating parking
demand. A qualitative literature review on parking for TOD will provide a synthesis of relevant
research in the topic, identify gaps, and justify the need for further research. Case studies will
review the experiences in the United States and abroad on innovative parking programs and the
conditions for their success. These two exercises capture the multiple attributes of TOD,
summarize major findings, and develop relevant information about parking for TOD. Ultimately,
this report will explore best practices integrating parking into TOD’s. The report can be used to
guide developers and policy-makers in their TOD project proposals.

The report acknowledges that TOD parking needs vary greatly across localities, and are
conditional to local dynamics and growth patterns. Thus, it does not attempt to draw conclusions
about parking models, parking needs, and demands. Instead, this report attempts to explore



general findings through the literature review and case studies, and to provide relevant
information to be strengthened with additional research that accounts for local dynamics that
influence parking.

2.1 Physical Design for TOD Parking

Over the years several physical design principles have been explored to improve the
functionality of TOD’s. Most of them involve improving mixed-uses, and promoting a
pedestrian-friendly environment, open space, and utilities upgrades. While there are many areas
of agreement in the elements that are most important to TOD projects, parking is still held as a
conflict (Boroski, Rosales, & Arrington 2005; Cervero, Murphy, Ferrell, et.al 2004; Cervero,
Ferrell, & Murphy 2002). Calthorpe (1993) is among the first researchers that framed and
developed best design practices for TOD by applying design elements found in new urbanism.
For Calthorpe, TOD’s offer an opportunity to improve connectivity and safe walkways for the
betterment of communities (Calthorpe 1993). In improving walkability, Calthorpe (1993) opted
to define TOD functionality in terms of the distance that people are willing to walk to access
transit and services. Walking distance can be extended by building appropriate pedestrian-
friendly designs (Cervero, Ferrell, & Murphy 2002). To achieve pedestrian-friendly design for
TOD, Calthorpe (1993) suggested a minimum floor-area ratio that minimizes dead space created
by parking lots (Cervero, Ferrell, & Murphy 2002). Among his statements, he outlined non-
automobile forms of mobility and walkways to TOD design, but he did not focus in parking
design functionality to encourage safe walkable communities. Inadequate parking can be
considered an obstacle to achieving TOD safety pedestrian design principles.

Angel (1968), Wilson and Kelling (1982), and Loukaitou-Siders (1999) have explored the
relationship between pedestrian circulation, safety, and parking. Angel (1968) and Loukaitou-
Sideres (1999) argued that parking is a land use with specific physical characteristics that
provide opportunities for crime to occur. Along those lines, parking discourages pedestrian
circulation and become a safety concern for urban transit settings including TODs. Most TOD
developers realize that spatial proximity is important, but so is “making sure that the walk
between a project and a station portal is safe and reasonably attractive” (Cervero, Ferrell, &
Murphy 2002: S-4). Thus, parking design plays a key role in making safe pedestrian-friendly
communities.

Consistent with Calthorpe, Cervero (1993) examined physical-design principles behind TOD and
its relationship to transit ridership. He found that TOD residents’ proximity to a rail station “was
a much stronger determinant on transit use than land-use mix, or quality of walking
environment” (Cervero 1993; Lund, Cervero, & Willson 2004:6). Thus, residents will use transit
as long as they live near a transit station regardless of the physical-design factors. In
understanding parking, Cervero found that transit ridership declines if residents have access to a
private vehicle and parking is free at a resident’s workplace. The relationship of parking
functionality, proximity to transit station, and TOD performance was not explored.

In understanding TOD physical-design and transit ridership, Ewing (1995) focused more on
density, non-motorized travel such as walk and bike, and transit ridership. Collectively, these
factors influence the vehicle miles traveled (VMT) which is an indicator of TOD performance
(Ewing 1995; Cervero, Ferrell, & Murphy 2002). For Ewing, density promotes walkability and



transit use. Urban design elements such as sidewalks, narrow streets, and visual enclosure
encourage pedestrian circulation and density (Ewing 1999). High density distribution and transit
ridership are intrinsically related to land use development. However, in analyzing TOD density
distribution and land use development, no emphasis was given to parking as an obstacle to
develop land around transit stations, and as a physical-design attribute that hinders walkability
and encourages auto-dependency. Ewing (1997) indicated the importance of allocating park and
ride lots in long commute terminal stations, but no information was provided in regard to transit
ridership in park-and-ride stations.

In 1997, following his initial research, Cervero was among the first researchers that studied TOD
urban design for a specific setting — parking, concluding that parking layouts have the potential
to detract TOD from quality of walking and undermine TOD regional land use benefits (Cervero
& Landis 1997; Cervero, Ferrell, & Murphy 2002). Parking layouts have a direct impact on
parking functionality, as well as TOD character and performance. In a later study, Cervero
(2002) argued that quality of public environments, particularly for pedestrians, along with design
considerations are fundamentally related to parking and access management. The “3Ds” as
Cervero calls them- density, diversity, and design - embody the core strategic principles for TOD
(Cervero & Kockelman 1997; Cervero, Ferrell & Murphy 2002). His research concluded that
strict parking requirements are a major impediment to the design goals of TOD plans, especially
for those projects with significant office and retail components (Cervero, Ferrell, & Murphy
2002). For Cervero, parking standards for TOD are unique in nature, and if done right, enable
residents to get by with fewer automobiles, and they improve safe pedestrian circulation and
influence land use development. In theory, fewer automobiles means greater transit use and free
parking significantly reduces rail ridership rates (Cervero, Ferrell, & Murphy 2002). However,
parking and transit ridership were not the primary focus of the research.

In 2004, Cervero, in collaboration with a group of researchers, conducted an extensive report on
Transit-Oriented Development in the United States. The findings of the report concluded that
reducing parking space is a must for TOD projects, however, for many developers “parking is
also an effective marketing tool that can make or break a project” (Cervero, Murphy, Ferrell,
et.al 2004; Cervero, Ferrell, & Murphy 2002: S-4). Thus, Cervero suggested that the decision
regarding how much parking space is required for TOD should be made by the private sector. In
urban settings, developers can rationalize parking policies in relation to TOD plans, access
routes, and desired development. This measure aims to reduce conflict over whether land goes to
parking or development. Cervero also concluded that “if not properly dealt with, parking can be
a huge obstacle to TOD, separating stations from the community, diminish walkability, hindering
land development” (Cervero, Murphy, Ferrell, et.al 2004; Cervero, Ferrell, & Murphy 2002: S-
12). That same year, Lund, Cervero & Willson published a research report about the Travel
Characteristics of TOD in California that explored the relationship between parking and transit
use. The study was built upon previous studies and measured travel behavior through a set of
surveys allocated to transit users. The data collected detail on-site physical-design factors that
affect the likelihood of using transit and modeled those factors in relation to TOD location, mode
choice, transit accessibility, and road congestion. Lund, Cervero & Willson (2004) study
concluded that the presence or absent of a number of physical-design features considerably
influence the ability of TOD to increase transit ridership. Parking design, as physical feature of
TOD, is key in commuter mode choice. The research recommends lowering parking
requirements, unbundling parking from rent payments, and establishing shared parking, or



parking cash-out. Both Cervero, Murphy, Ferrell, et.al (2004) and Lund, Cervero & Willson
(2004) are among the most complete and comprehensive research reports designed to align TOD
physical-design attributes to parking and transit ridership. As for parking rationalization, the
reports highly emphasized local policy changes to meet TOD particular parking needs. This
approach marks a transition point from the private-sector parking supply method to a public-
private collaboration.

In a follow up study, Willson (2005) analyzed parking policies for transit oriented development.
His research included case studies and a set of surveys of travel behavior and parking
characteristics. He developed a formal link between TOD parking physical design, supply, and
transit ridership. Parking physical-design is measured through local policies that allow parking
flexibility for TODs. Supply becomes the result of parking policies and affects transit ridership.
However, Willson was unable to test a significant correlation between parking supply and transit
ridership. Most TOD followed initial conventional parking standards; hence, there is plenty of
parking supply. The data provided by Willson was not sensitive to transit share due to the large
amount of parking supply. Regardless of the lack of statistical significant correlation, the
research concluded that TOD parking supply and policies are rarely structured to support transit
ridership goals.

2.2 The Human Dimension of TOD Parking

Though most of the research conducted so far has focused on physical-design, the human
dimension is an important component in TOD parking analysis. Human factors are for the most
part related to residential demographics and stakeholder collaboration. Residential
demographics are important in understanding TOD parking supply needs. Stakeholder
collaboration is key when aiming for local policy modifications.

In 2002, Cervero described the demographics working in favor of TODs (Cervero, Ferrell, &
Murphy 2002). For the most part TOD consumer market include “an increasing shares of
childless couples, single professionals, influxes of foreign immigrants (many of whom came
from countries with a heritage of transit-oriented living), and growing numbers of empty nesters
seeking to downside their living quarters” (Cervero, Ferrell, & Murphy 2002:2). These
demographic groups tend to gravitate around mixed-use and compact development with
accessible transportation. The combination of demographic trends and increasing transit usage is
conducive to low car ownership rates. Thus, conventional parking codes are not required since
many spaces sit empty invoking an automobile-oriented development pattern. Cervero (2002)
argued that each parking code needs to be challenged for every TOD project to represent the
TOD nonstandard consumer market. Critics on TOD often argued that TOD parking is usually
oversupplied (Boroski, Rosales & Arrington 2005; Willson 2005).The common one-to-one
replacement parking policy becomes obsolete and dysfunctional when the TOD character calls
for transit-served node. Cervero (2002) did not focus on the relationship of specific demographic
characteristics to transit ridership or explored alternative replacement parking policies as they
affect TOD performance. Cervero’s 2002 research is one of the few that acknowledges the
importance of understanding the consumer market characteristics to maximize TOD outreach.

On the other hand, Cervero (2002) argued that “successful TOD typically involve carefully
crafted collaborations between the many individuals, organizations, and institutions vested



interest in outcomes” (Cervero, Ferrell, & Murphy 2002:10). To this extend, the lack of
stakeholder collaboration can become a barrier for the overall TOD project. Cervero (2002)
explained that perhaps the biggest challenge to collaboration is non-supportive government
policies. Non-supportive government policies are more noticeable when addressing parking
supply for TOD. In his analysis, Cervero (2002) found that in the fixation for automobile-
oriented design, park and ride lots are usually prioritized in North America over passenger-
generating land uses near transit stations. Cervero (2002) concluded that collaboration is
essentially in engaging actions towards more transit-supportive development policies. Transit-
supportive policies will allow higher densities and fewer parking spaces than the norm.
Cervero’s (2002) research did not focus on collaborative dynamics, inclusionary factors, or
degrees of engagement.

Considering Cervero’s findings, Willson (2005) incorporated the relationship between parking
ratio and parking cost to stakeholder collaboration. Developers are strongly influenced by
pricing policies. By carefully drafting the TOD around minimum parking requirement, savings
can be ensured on parking development and passed onto residents through TOD amenities.
Collaboration between the City, the community, and developers needs to exist in order to build
up flexible parking requirements. Willson (2005) concluded that parking in TOD’s have a
critical connection with design characteristics and transit behavior; however, stakeholders were
not engaged. Partnership and collaboration between local governments, transit agencies,
developers, and community is critical to implement parking strategies. Although supported with
case studies, the Willson (2005) study did not examine the degrees of collaboration, dynamics,
and factors that influence policies addressing parking.

In 2007, Higgins explored parking for TOD from the stakeholder perspective. Higgins (2007)
argues that in encouraging TOD and developing flexible parking policies, communities are
revising conventional parking codes and parking prices. Collaborative review of TOD parking
policies is vital for the adoption and implementation of the policies. “Without acceptance from
policy makers, developers, neighborhood residents, transit operators, and other stakeholders,
TOD parking policies will not be adopted or if adopted, may face sluggish or stymied execution’
(Higgins 2007:15). In his study, Higgins collected local TOD plans and parking policies from
case studies. He assessed stakeholder points of views by conducting phone interviews or in
person interviews in particular case study cities. The interviews described parking strategies of
interest, the stakeholder experiences with the strategy, and stakeholder perception of the pro and
cons of the strategies. Higgins (2007) data proves to be revealing and considerable variations
were found across city planners, developers, transit managers, residents, and business
representatives. Higgins concluded that acceptance and successful implementation of parking
policies are going to depend on the community’s ability to negotiate and commit to trade-offs,
particularly on economic matters. Parking pricing, innovation, and revenue distribution are top
priorities for stakeholders in rationalizing parking strategies. A credible expenditure plan
combined with design concepts is important for community acceptance. Parking strategies such
as unbundling and shared parking are attractive economic concepts to stakeholders (Higgins
2007). However, unbundling represent a concern for “state regulators overseeing affordable
housing who may view parking pricing as outside state guidelines for low income housing rents”
(Higgins 2007:20). Higgins research did not explore transit ridership as a variable that can
potentially influence stakeholders’ perceptions on TOD parking strategies.

’



2.3 Summary

The first generation of TOD analyses focus on physical-design elements such as walkable
communities, connectivity, and pedestrian-friendly designs. Parking was viewed as one more
design feature that needs to be considered when building walkable communities. For Calthorpe
(1993), Ewing (1995,1997,1999) parking was related to walkability and pedestrian-friendly
designs. For Cervero (1997) parking was influential to transit ridership rates. As TOD’s were
being built, TOD research shifted from physical-design basis to a performance- based approach.
In analyzing TOD performance, parking functionality becomes critical, as empirical evidence
suggests that conventional parking standards can compromise the TOD character and benefits.
Cervero (2002) was among the first researchers that analyzed parking as a specific setting within
TOD that functions separately but was complementary to TOD performance. Cervero (2004) and
Lung, Cervero, & Willson (2004) went one step forward as to consider parking an indicator of
TOD performance and intrinsically related to transit ridership. Finally, Lung , Cervero, and
Willson (2004) explored the importance of local policies in rationalizing parking standards for
TOD. Willson (2005) focus primarily in parking policies for TOD analyzing travel behavior and
parking characteristics as they related to parking design, parking supply, and transit ridership.
On the other hand, none of the researchers presented in this literature review analyzed TOD
parking supply and transit ridership in terms of trip generation. Trip generation is one of the best
methods to measure travel behavior and transit ridership, and it can potentially measure TOD
performance and parking supply needs. Future research in the relationship between trip
generation and TOD parking will strengthen current studies and can potentially influence TOD
parking dynamics.

Despite the rich literature on TOD physical-design and parking, few studies addressed the human
dimension of TOD as it relates to parking standards. Cervero (2002) introduced TOD
demographics and consumer market. In understanding TOD performance, demographics become
essential to maximizing TOD benefits, and target population. Later, Willson (2005) explored the
dynamics between TOD parking policies and parking cost, making specific reference to the need
for collaboration. Collaboration between stakeholders was required to develop coherent and
flexible TOD parking policies. Higgins (2007) was one of the first researchers that explored
TOD parking from stakeholders’ perspective. Through case studies and a series of interviews,
Higgins concluded that the acceptance and successful implementation of parking policies is
going to depend on careful negotiation and trade-offs between the different stakeholders.
Parking pricing, expenditure plan, and revenues distribution are top priorities for community
acceptance. Most of the literature on the human dimension of TOD parking does not focus in
transit ridership as it relates to transit-users perceptions and parking policies. As for future
research, one path might be to develop models in which transit ridership can be linked to specific
parking policies and assessed with stakeholder perceptions. It will be interesting to evaluate the
degree of involvement of different stakeholders and develop patterns to be identified in different
case studies.



2.4 Case Studies

Case studies are an important element in understanding TOD parking performance and
functionality. Now that TOD’s are getting built, empirical evidence is a valuable tool in
assessing TOD parking programs and their influence over the TOD project. For this purpose,
three TOD localities, (two U.S. examples and one international example), were selected: 1)
Curitiba, Brazil; 2)Orenco, Oregon; and 3) Arlington County, Virginia. TOD parking conditions
were analyzed in terms of spatial, fiscal, and institutional. These factors are essential in
determining the TOD parking program success.

Curitiba, Brazil

Transit oriented development uses a variety of transit services to mobilize and connect people
such as commuter rail, light rail, tramways, and bus rapid transit (BRT). Bus rapid transit is a
system of buses that provide a faster and more efficient service than ordinary buses. The goal is
to approach a service similar to rail, but keeping the cost savings and flexibility of bus transit'.
Curitiba, Brazil is considered the birth place for BRT and the service includes the following
features: bus only right-of-way (bus lanes), comprehensive coverage, diverse user market, bus
preferential treatment (over other modes of transportation including private vehicle), frequent
high capacity, integrated single-fare system, improved security for bus riders, and enclosed high
quality bus stations (tube stops). The Curitiba bus system “exemplifies a model of BRT and plays
a large role in making Curitiba a livable city” (Goodman, Laube, & Schwenk 2006:75).

Curitiba has one of the most used, low cost, transit systems in the world. Around 70%-75% of
commuters use the BRT to travel to work resulting in congestion reductions, and superior air
quality (Levinson, Zimmerman, Clinger, et.al 2011; Goodman, Laube, & Schwenk 2006). Thirty
years ago, Curitiba integrated and organized transportation into its urban planning and developed
TOD policies to accommodate high density development. Curitiba TOD literature focuses
exclusively on its urban form and the BRT system. Parking management is analyzed in terms of
its functionality to the BRT System. Limited information is available about the parking
management system.

The 1965 City Master Plan allowed Curitiba to grow along designated corridors in a linear form
and encouraged by TOD zoning and land use policies. Downtown Curitiba became a transit hub,
mass transit became the primary transportation mode, and the wide boulevards previously
designed for vehicle use became bus lanes. The main idea was to develop high density only
around four main boulevards, now called corridors (Levinson, Zimmerman, & Clinger, et.al
2011). These corridors would provide high mobility for both private vehicles and buses. The
concept is called trinary structural axes, where three main roads give access to a central business
district and one leads out of the central business district. The two central roads are exclusive bus
lanes with limited parallel “traffic lanes for non-through movements and service access to the
frontage development” (Levinson, Zimmerman, & Clinger, et.al 2011). About one block from
the center roads, two external one-way roads, of three to four lanes, were designed for private
vehicles use. Of the external roads, one leads to the business district and the other one away
from it. Figure 1 shows an image of Curitiba Trinary Structural Axis.

! NY Metropolitan Transit Authority. < http://www.mta.info/mta/planning/sbs/whatis.htm>. Retrieved on November 15, 2011.




Structural axis

Figure 1. Curitiba, Brazil Trinary Structural Axis.

Source: Fragomeni, L. (2008). Transit Oriented Development: Curitiba’s Experience
<http://www.niagararegion.ca/living/smartgrowth/pdf/SNS_08 Fragomeni.pdf.> Retrieved November 20, 2011

As for parking, Rabinovitch in 1996 declared that parking areas are not allowed in Curitiba, but
in other areas parking requirements are necessary for building permits and commerce (Ziemann
2006). In addition, Cervero (1998) stated that Curitiba off-street parking was privately owned
and expensive; income and not urban density seemed to be determinant of parking demand in
Curitiba (Cervero 1998). In 2006, Goodman, Laube, & Schwent argued that “very limited public
parking is available in downtown area, and most employers offer transportation subsidies,
especially to low-skilled and low-paid employees” (2006:76). ICLEI-Local Governments for
Sustainability in its EcoMobility magazine stated that by promoting a pedestrian-friendly
community, with BRT system and low car parking availability, Curitiba has successfully reduced
the overall travel of its residents®. In 2011, the Transit Cooperation Research Program (TCRP)
developed an extensive report on Bus Rapid Transit which analyzed different case studies
including Curitiba, Brazil. The TCRP Report #90 concluded that on-street parking is limited in
location and duration and is well enforced, especially in the downtown area. Although off-street
parking is available, it is expensive and the permissions to develop off-street parking are
restrictive in nature, not matching the increasing demand from growth in vehicle ownership

2 EcoMobility Magazine.
<http://www.ecomobility.org/fileadmin/template/project templates/ecomobility/files/Publications/Case_stories EcoMobility Curitiba
PDF_print.pdf> Retrieved on November 15, 2011

10



(Levinson, Zimmerman, & Clinger, et.al 2011). Parking in downtown is limited based on the
quality of space; however, the city central area is for the most part close to vehicular traffic.
Curitiba’s effort to grow linearly plays a key role. The design of the BRT system does not allow
access and parking of private vehicles in the area of the BTR, giving the buses the right-of-way.
The limited spaces assigned for parking and the pedestrian-friendly environment reinforce the
BTR ridership and the concept of a walkable community. Figure 2 shows Curitiba BRT stops
and pedestrian circulation.

Figure 2. Curitiba BRT stops.

Source: American Museum of Natural History. The Built Environment. Community Planning
<http://amnh.ws/exhibitions/climatechange/?section=making_a_difference&page=community pla
nning> Retrieved November 20, 2011

Curitiba parking is divided into on-street (paid and unpaid), off-street private parking lots, and
off street private parking spaces for customers. There are very few off-street public parking lots,
with the exception of city buildings and terminals with guest parking spaces. Paid on-street
parking is the norm in downtown; however, there are on-street free parking spaces available
outside the trinary system (Levinson, Zimmerman, & Clinger, et.al 2011; Ziemann 2006).
Private off-street lots are available in downtown. Businesses offer parking to costumers and this
parking is usually underground or adjacent. Businesses usually lease parking spaces from
neighboring parking lots in a dynamic that resemble shared parking/district parking programs.

Parking policies have shaped BTR ridership by adopting minimum parking requirements,
limiting parking location, controlling parking time, and charging high parking prices. Minimum
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parking requirements were developed for different land uses based on a study (Decree 582)
produced by the IPPUC and the Secretariat of Urbanism in 1990 (Ziemann 2006). The city opted
to eliminate parking from the trinary axes. Parking policies limited existing parking in the
downtown area. However, there are no laws regulating new parking prices, maximum supply, or
limiting parking spaces as long as they project is approved by the Secretariat of Urbanism.
Regulated new parking policies apply to on-street parking in non-motorized zones, BRT only
streets, and pedestrian-friendly streets and malls (Ziemann 2006). In the downtown new
buildings needing new parking (or additional parking) are required by law to lease and/or share
nearby parking lots to meet their needs. As for parking programs, the city uses private parking,
and a dynamic that can be considered shared/district parking. For areas with free on-street
parking availability, local policies allow the city to convert free parking to pay parking at the
request of the district to support high demand. Curitiba parking policy promotes BRT ridership;
however, the parking policies seem to be the result of measures to reduce congestion rather than
BRT planning (Levinson, Zimmerman, & Clinger, et.al 2011; Ziemann 2006).

The municipal company Urbanizacao de Curitiba SA (URBS) controls the bus service, taxis,
parking, bus terminals, shopping areas, and even markets. They are in charge of collecting fares,
developing roads, and contracting bus operators. The URBS also encourages low-income riders
to collect waste from inaccessible areas in exchange for bus travel tokens, promoting transit
ridership (Levinson, Zimmerman, & Clinger, et.al 2011). The BRT system integrated a single-
flat fare and “is reported to operate without subsidy” (Levinson, Zimmerman, & Clinger, et.al
2011:10). The fare is designed to cover operations, maintenance, administration, replacements,
and to ensure that the average worker pays no more than 10% of their income in transport
(Levinson, Zimmerman, & Clinger, et.al 2011). The remuneration to operations cover vehicle
replacement cost and even allows operators to make profit. Business and government sponsor
BTR passes for their employees, especially low-paid employees

Since the BRT is self-sustained, the city enjoys from the flexibility to finances many sustainable
development projects to improve the pedestrian-friendly environment, open space, and green
areas. As for parking, public parking is subsidized by the government and the URBS, while
private parking is subsidized by the private sector. Individual income influences parking prices
and quality of parking. Areas with higher income have higher parking rates and high quality of
parking, offering additional services such as valet parking and car wash for an extra fee
(Ziemann 2006). Since shared parking program dynamics are often applied, office parking and
empty areas are used by nightclubs and bars at night providing financial benefits. Hourly parking
is the norm, but monthly parking programs are also available in downtown. At the end,
regardless of the different features and programs parking is expensive in Curitiba TOD. Outside
the TOD trinary system, parking prices decrease.

Orenco Station, Portland, Oregon

Orenco Station is located at the Orenco Stop of the Westside light rail line in Hillsboro, Oregon.
In the 1980s, the city of Hillsboro created an urban renewal district to consolidate land
ownership and promote economic development and used the light rail to boost Orenco
neighborhood development (Charles & Barton 2003). PacTrust and Intel, the two corporations
working on the urban renewal, began planning a high density, mixed-use development near the
light rail using TOD Principles. “The City and TriMet (Public Transportation for the Portland
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Metro Area) imposed existing planning restrictions in the area, mandating high densities near
the rail station” (Charles & Barton 2003:1). The Westside light rail opened in 1998; however,
land surrounding the rail remained vacant until recent years. The relationship between the light
rail, urban development, and rail ridership has become the justification factor for the rail
expansion in Portland and TOD development. However, “the Orenco Station has largely proven
to be a disappointment” (Charles & Barton 2003:1). Regardless of its TOD title, Orenco
resembles an auto-oriented development that enjoys substantial mixed-use development and
economic development. Orenco TOD has not been able to accomplish some of the benefits TOD
is expected to give residents, which include reduced traffic congestion, and affordable land
development. This is the result of the free park-ride system that encourages auto dependency,
expensive pedestrian parkways, and local companies providing free shuttles to employees. In
addition, zoning in Orenco mandates for high density, but a high financial cost for developers
and residents makes development very impractical and slow.

In regard to parking, PacTrust initially started developing auto-oriented apartments. In this case,
the apartment complexes were 0.5 to 1.0 miles away from the light rail station and within
walking distance from the Intel facility (Charles & Barton 2003). Although business supported
TOD principles, there were many concerns on making Orenco an auto-friendly TOD over a
pedestrian-friendly community. As for rail ridership and parking, Charles & Barton (2003)
argued that Orenco station ridership is completely dependent on the free Tri Met park-and-ride
with the majority of the riders arriving by car and only 23.7 percent arriving by foot or other
means. Without the park-and-ride system, “there would be only about 15-20 boardings per hour
at the peak” (Charles & Barton 2003:23). Figure 3 shows Orenco park-and-ride lot.

Figure 3. Orenco Park-and-ride lot

Source: Bottineau Partnership. Photos of Portland. Orenco Station.
<http://www.bottineaupartnership.org/attracting/PortlandPhotos.htm>
Retrieved November 20, 2011
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The most noticeable feature of Orenco is its retail downtown center with more than four blocks
designed to resemble San Francisco mixed use development. The multi-story buildings that
comprise downtown have ground floor retail stores and top floor residential units. The concept of
live-work homes was opted with two story homes above and office-retail space at street level
(Charles & Barton 2003). In the residential neighborhood areas outside downtown, cottages were
developed along with luxurious row-houses, and three-story brownstone homes. On the south
side of the rail station, Pac Trust developed “The Crossroads”, a commercial center with mixed
retail-office spaces. This complemented Orenco’s development, however, it is located about 0.7
miles from the rail station making it highly unwalkable. Figure 4 shows Orenco downtown
center.

Figure 4. Orenco Downtown Center

Source: KettleMoraine. November 18, 2007.
<http://www.flickr.com/photos/pdxfan/2081724150/> Retrieved November 20, 2011

Since its initial stage, Orenco opted for auto-friendly TOD practices and thus developed good
road systems. The City of Hillsboro has minimum parking requirements, and to get more
parking, Pac Trust developed additional off-street parking for single family houses. Thus, from
the 1 parking space per single family house required by the city, Pac Trust opted for 2 parking
spaces. In addition, Pac Trust designed 405 additional on-street parking through the TOD with
most main streets offering parking. “Pac Trust also took advantage of several discretionary
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sections of the city code to increase their parking levels above those deemed the maximum by
city planners” (Charles & Barton 2003:1). According to the city code, it is at the developer’s
discretion to include on-street parking within its parking supply calculations if the project aims
for new streets or reconstruction of existing streets adding on-street parking. In this case, Pac
Trust chose not to include them in their calculations for maximum allowable parking.
Ultimately, in spatial terms, Pac Trust developed more parking and larger parking lots than the
ones required. In addition, developers demonstrated a preference to build near roads and not near
the rail since the north and south adjacent lands to the light rail station were undeveloped until
recently. The new developments near the light rail do follow some TOD principles such as open
space, green areas, and a pedestrian-friendly environment. However, the auto-oriented approach
remains as part of the design as well. This factor represent a concern for TODs advocates since it
certainly does not embody TOD core values. Figure 5 shows Orenco new development near the
rail station.

Figure 5. Orenco New

Source: Source: Bottineau Partnership. Photos of Portland. Orenco Station.
<http://www.bottineaupartnership.org/attracting/PortlandPhotos.htm> Retrieved November 20, 2011

Orenco shows that high density projects require extensive government involvement. Because of
its auto-oriented approach, minimum parking regulations were implemented and conventional
parking standards were applied. No program such as shared parking, satellite parking, carpool
parking, unbundling parking, or in-lieu parking was implemented. Pac Trust succeeded in
building large amounts of parking due to the Hillsboro codes that allowed for these types of
structures. On the other hand, Simpson Housing, in charge of developing land north of the LTR
station, had several parking problems by developing less than the city standard parking ratios of
1.5 per unit (Charles & Barton 2003). The neighborhood association has filed complaints to the
city and is looking to implement parking permits for residents to avoid future problems. On the
other hand, the city TOD zoning set minimum and maximum limits for off-street parking. The
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code yields “a minimum requirement of 396 parking spaces but a maximum of only 383 spaces”
(Charles & Barton 2003:27). Because of this code, some developments like Arbor Gardens south
of the LRT Station are affected by having a 1.35 parking ratio which is below the minimum of
1.5 recommended for the Orenco Station. Most developers filed a variance for on-street parking
and addressed the benefits of on-street parking to the city.

Orenco TOD Station has received federal and local funding alike. Orenco station was subsidized
by the federal funds, $1,000,000 from the county Traffic Impact Fund (TIF), small subsidies
from local governments and several grants. In 1991, the Intermodal Surface Transportation
Efficiency Act (ISTEA) developed a Congestion Mitigation Air Quality (CMAQ) program. The
grant aims to provide funding for projects that contribute to air quality and traffic congestion
reduction efforts. Pac Trust applied for the grant for the Orenco Station TOD project and
received a $500,000 CMAQ grant for pedestrian improvements (Charles &Barton 2003).
However, the money went to finance parking lots by TriMet while Pac Trust built pedestrian
improvements out of their own funds. The money facilitated the creation of a park-and-ride lot.

Initially The City of Hillsboro did not qualify for federal funding due to lack of projected rail
ridership. Thus, in 1996, TriMet decided to link local land use decisions to funding agreements
as to guarantee the necessary density required to qualify for federal funding (Charles & Barton
2003). In the end, in exchange for high density around Westside Stations, “TriMet received
$530,276,986 in Federal Transit Funds” (Charles & Barton 2003:18). The agreement to receive
the federal funds was subject to the enactment of the current version of the Region 2040 Concept
Plan (1995) that establishes land-use development and transportation planning guidelines, and
mandates high density development near transit corridors. This later was used to justify parking
ratios that would otherwise have been unrealistic (Charles & Barton 2003). On the other hand
Intel, Sitel, and Norm Thompson subsidized transit passes for employees that opted to park-and-
ride. These companies also have extensive subsidized private shuttles programs for employees -
from the TRL station to the work place and back - that served to improve the overall transit
ridership rates.

Arlington County, Virginia

Arlington County, located across the Potomac River from Washington DC, has one of the
most outstanding TODs in United States. Under their bull’s eye vision, Arlington County has
opted for mix-used development along their Metrorail transit corridors: The Rosslyn-Ballston
axis and Jefferson Davis Corridor (that include Pentagon City and Crystal City). Figure 6 shows
a map of Arlington County that include the Rosslyn-Ballston and Jefferson Davis Corridors.

Rosslyn-Ballston corridor has been the main focus of TOD research. Through a collaborative
effort with stakeholders and intense investment in infrastructural improvements, Arlington
County transformed the Rosslyn-Ballston corridor into a transit-supportive development that
encompassed Rosslyn, Courthouse, Clarendon, Virginia Square, and Ballston Metrorail stations
(Cervero 2006). Each Metrorail station represents an urban village with medium to high density
mix uses and surrounded by low-to-moderate density neighborhoods. The five urban villages are
supported by a variety of multi-modal transportation facilities including pedestrian pathways,
bicycle lanes, bus services, and the Metrorail. The five urban villages experience high rate of
transit ridership. The increase in ridership seems to be boosted by the office-retail development
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around and a walking distance from the Metrorail stations. “Models estimated that every 100,000
square feet of additional office and retail floor increased average daily boardings at stations by
around 50 costumers”(Cervero, Murphy & Ferrell et.al 2004:S-4). Parking reduction plays a key
role in shaping the five urban villages and develops a walkable community.
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Figure 6. Arlington County.

Source: Tumlin, J. (2006). Parking for Transit Oriented Development.
Nelson/Nygaard.<www.nelsonnygaard.com/Documents/.../ITE Parking_for TOD.pdf> Retrieved on
November 10, 2011.

Arlington County has a total of eleven Metrorail stations with mixed-use development within 0.5
miles from most of the stations. Both the Rosslyn-Ballston and Jefferson Davis corridors have
about 29.7 million square feet of office space, 4 million square feet of retail, and about 26,500
residential units (Cervero, Murphy & Ferrell et.al 2004). Rosslyn-Ballston’s five urban villages
encompass a variety of landuses including mixed office, hotel, restaurant nodes, commercial
nodes, urban mid-rise office, high-rise office, retail, housing, and civic uses. These urban
villages are considered joint development which is a form of TOD “that is often project specific,
taking on, above, or adjacent to transit-property” (Cervero, Murphy & Ferrell et.al 2004:S1).
The Metrorail is managed by the Washington Metropolitan Area Transit Authority (WMATA),
an agency model of multi-jurisdictional coordination. In 1996, to effectively manage
development and the limited resources, WMATA engaged with private-real estate firms to
analyze potential development sites. Surface parking lots around the Metrorail was given priority
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for development. The private sector showed particular interest in these ideas and thus
development required little public-sector involvement. One-for-one parking replacement was not
required in most cases, giving an incentive to developers to venture in the projects. In 2002, a
task force was developed to continue promoting TOD design concepts and looking for potential
parking-lot infill possibilities (Cervero, Murphy & Ferrell et.al 2004). The Arlington County
TOD design assisted in shaping transit ridership. “Only one station in the county — East Falls
Church Station- has parking” (Cervero, Murphy & Ferrell et.al 2004:241). Mixed land uses and
the pedestrian-friendly environment encourage most of the riders to arrive by foot or through bus
transit. Arlington County Bus Transit is part of the WMATA network for transportation mobility
and it works in coordination with the Metrorail services. Most of the large-scale retail stores
were not located adjacent to the Metrorail. This measure helped save the land near the transit
stations exclusively for moderate mixed-use developments. Large-scale retail stores usually
include on-site parking and easy access to the corridors. Figure 7 shows Arlington County
Clarendon Station mixed-use development.

Figure 7. Rosslyn-Ballston Corridor. Clarendon Station Mixed-Use development.

Source: We-Love-DC blog. < http://www.welovedc.com/2010/06/18/where-
we-live-clarendon/> Retrieved November 20, 2011

Arlington County codes allow for the successful development of the urban villages. Shared
parking programs were promoted near the transit stations to accommodate pedestrians as well as
drivers. Political leadership devoted efforts to protect the low-density neighborhoods
surrounding the urban villages. Thus zone-parking areas were established and parking was not
allowed in residential neighborhoods. Only residents with valid permits were allowed to park in
residential areas.

In addition, the county reduced its parking requirements and developed flexible parking
standards with low-cost parking. WMATA viewed parking as good interim use (Cervero,
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Murphy & Ferrell et.al 2004). Therefore, some of the best developments around transit stations
were previous parking lots built for commuters. On the other hand, the county does not allow
park andride facilities near the transit stations. The urban villages provide parking brochures with
the location of all public on/off-street parking and information on alternative modes of
transportation (Tumlin 2006).

Arlington County advocated for joint development. It is through joint development grants and a
strong private-public partnership that the urban villages became a success. Most joint
development projects used a variety of tools for financial rewards including the leasing of group
space and air rights. Ballston station is “an example of air-rights lease (mostly office space)
above the rail station” (Cervero, Murphy & Ferrell et.al 2004:241). High tax yields from
development and balanced-flow ridership payoffs have been an important attribute to financially
support the urban villages. Zoning and density bonuses, as well as relaxed parking standards
have provided capital for streetscape and pedestrian enhancements. The reduction of parking
requirements lowered project costs, allowing for higher returns. In addition, all parking charged
at market-rate and prepaid Park Smart debit cards can be used to pay metered parking. Overall,
parking is usually inexpensive or free.

2.5 Summary of Case Studies

TOD Parking Programs | Major Findings Conclusions
Curitiba, |e Shared e Minimum parking requirements e Improved ridership
Brazil parking program ¢ No parking in the four main roads | e Improved pedestrian-
dynamic in of the trinary structural axis. friendly environment
downtown. ¢ No park-and-ride focus ¢ Improved air quality
¢ Expensive | e Restricted off-street parking in e Improved transit safety
on-street and off- downtown e Improved aesthetics
street parking in e Limited to none on-street parking | e Reduced traffic
downtown. in downtown congestion
* Transit e Priority to busses. Buses-right-of- | e Improved local
passes way. economic returns
e Strict enforcement of parking ¢ Reduced parking
policies e Improved green space
e Priority given to pedestrian and open space
roadways. development
e Self-subsidized transportation ¢ Beneficial to low-
system income houses without
e Employers transit passes car
programs
e Public transportation highly
affordable with low flat fares.
Orenco ¢ Transit passes ¢ Not exactly a TOD o Improved ridership
Station, | ePark -and- ride e Minimum parking requirements conditional to park-and-
Portland, e City variances that allow ride
Oregon additional parking ® Questionable TOD
e Flexible parking code that allow status.
additional on-street parking. e Auto-oriented
e Priority given to park-and-ride development
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e Park-and-ride lots necessary for
transit ridership

e Employers transit passes
programs

e Free park-and-ride lot and cheap
on-street parking

e Private shuttles from station to
workplace and back

¢ Slow development in adjacent
areas

¢ Excessive parking

o Significant peak period
traffic congestion

¢ Reduced pedestrian
accessibility

Arlington | e Shared parking ¢ TOD Joint Development e Improved transit
County, programs e Minimum Parking Requirements ridership
Virginia | e Transit passes e No park-and-ride allowed. e Improved pedestrian-

e Restrictive parking around
stations

e Restrictive parking around
residential areas

e Employer Transit passes

e Priority given to pedestrians

e Public-Private collaboration

e Strong real-estate involvement

e Affordable public transportation

friendly environment

e Reduced traffic
congestion

e Improved local
economic returns

e Improved air quality

e Reduced parking

¢ Beneficial to Low-
income houses without a

car.

2.6 Conclusion

According to Cervero, Murphy, Ferrell, et.al (2004) there are over 100 TODs of various shapes
and sizes in United States. Most of them are joint developments and nodal in nature. However,
some localities have been pursing TOD around corridors and at regional scale such as Arlington
County. Rail is the most common transit system used for TOD development and it is usually
complemented by some type of bus system or bus rapid transit. Park-and-ride lots infill are often
used to develop TODs (Cervero, Murphy, Ferrell, et.al 2004). In that case, park-and-ride lots
around transit stations are converted into mixed-uses. “Parking lot conversion have been
encouraged by the federal Transit administration’s new and more permissive joint development
ruling, as well as the raising value of agency-owned land” (Cervero, Murphy, Ferrell, et.al
2004:445). However, replacing parking at a one-to-one ratio still remains a challenge since it
increases the project cost. In the case of settings such as Arlington County, one-to-one parking
replacement is evaluated individually to determine whether the policies are applicable or not.

Some of the most successful TOD projects have started their vision, design, and planning early
and thus they have more time to work on development decisions and funding allocation. Curitiba
and Arlington County are a good example of good planning and good timing. Stakeholders’
coordination is also essential for TOD success. First, institutional coordination has a direct effect
over land development and transit-service delivery (Cervero, Murphy, Ferrell, et.al 2004).
Institutional coordination embraces the creation of more permissive and enabling zoning and
parking regulations to support TODs. This will also allow for infrastructural enhancements, high
density development, and zoning overlays. Second, incorporating the public through an inclusive
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participatory process is essential through the design and planning of the TOD. Curitiba and
Arlington County were able to successfully manage all their stakeholders and develop the
necessary regulations to support the TOD. Orenco Station was also able to successfully manage
their stakeholders which were supportive of a more auto-oriented development. Orenco was also
able to design policies to support additional on-street/off-street parking and a park-and-ride lot.

Transit ridership is also a good indicator of a successful TOD. Density seems to be the most
important factor in promoting ridership (Cervero, Murphy, Ferrell, et.al 2004). Both Curitiba
and Arlington County opted for mixed-use development and zoning overlays around
transportation corridors to promote high density. High density along with restrictions in parking
was the catalyst for higher transit-ridership. Orenco Station’s high transit ridership is due to the
park-and-ride lot.

Curitiba, Brazil, and Arlington County, Virginia provide good quality-transit combined with
mix-use development and a pedestrian-friendly environment. Both cases presented
improvements in traffic congestion and pedestrian accessibility where parking reduction played a
key role. Although parking policies in Curitiba were not the result of the BRT, they certainly
have a direct effect on it. Curitiba’s restrictive parking policies, shared parking dynamics, transit
passes, and expensive on-street /off-street parking gave no option to Brazilians but to use the
BRT. In addition, the BRT is safe, considerably inexpensive, and efficient. The self-sustaining
BRT system allowed for the city to financially support other projects such as their waste
management and recycling program.

Arlington County bull’s-eye articulated the TOD vision and resulted in prosperous economic
development for the area. Early planning and programming, intense public-private partnership,
secured funding, and parking infill contributed to the success of the urban villages. Flexible
parking policies, restrictive parking in transit stations (none in many cases), shared parking
programs, and pedestrian-friendly environments contributed to increasing in transit ridership and
reducing traffic congestion.

On the other hand, data presented in this report suggest that Orenco Station in Oregon does not
exactly follow essential TOD principles. Regardless, the station does show high transit-ridership,
but this is mostly due to the park-and-ride lot. Adjacent land to the station is recently being
developed, yet under an auto-oriented approach. Mainstream data indicates that park-and-ride
lots have little effect in improving air quality and are not pedestrian-friendly. Orenco station
parking policies are inconsistent allowing for the development of more parking than required in
some places and less parking than required in others. Additional research is required to
determine the TOD status of Orenco Station and possible areas of improvement.
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3. Best Practices for TOD-Parking

Best practices for TOD-Parking are categorized and presented in the matrix table below. In
summary, they include:

e Reductions
o Parking requirements can typically be reduced around 20 and up to 50% in areas
with good transit.

= Less than full replacement of P&R parking paired with increased density
increases ridership and revenue.

= (Create demand-based, locally calibrated TOD parking requirements that
reflect transit shares and auto ownership

e OR

= Deregulate parking so developers assess parking demand, provide market-
priced parking to meet average demand and used shared parking to
accommodate peaks.

o Reducing parking requirements requires improving transit. The best way to
reduce requirements is to combine parking policies and strategies works (e.g.,
subsidized transit passes, priced parking, residential parking programs, parking
enforcement).

e Design
o Designing for pedestrians (e.g., reduce number and size of curb cuts, separate
parking & roads from pedestrians, build up, design first level of structures so
interesting, build as multi-purpose space) is an important component to parking.
= Use hierarchical multimodal design to grown non-auto modes to station.
= Parking can be used as a community asset and connect (rather than sever)
connections.
= Design options: wrap parking around buildings, place retail art on first
level, use landscaping to screen and as a reserve, use grasscrete.
= (Create incentives or regulations for parking design to improve quality.

e Location
o Parking should not be located near station, but out of sight and/or farther away (5-
7 minute walk).

= Offices near station are most important for increasing transit trips for
work. Therefore offices should be located within 500-1000 feet of the
platform/station. Retail mix and residential proximity are not as important
to increasing work trips by transit. Developers view reducing office
parking easier than residential.

» However, residential proximity does increase chance will use transit.
(Recommendation is within a half-mile.) AND

= Mixed uses at TODs increase non-work trips (the sector that has the
largest potential to grow) and which can increase work trips by allowing
riders to chain or internalize trips they would normally take with a car.
Especially important at stations are daycares, personal care businesses
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(e.g., salons, dry cleaners, drug stores) and restaurants. However, retail
alone cannot support TOD.

= Affordable housing near transit is important as low-income riders make up
core of transit riders.

e Management
o To develop parking policies, cities need parking databases to understand supply
and demand and to develop programs that allow the city to track the impacts of
adjustments.
o TOD health should be evaluated based on modal split, mixing of uses and trip
internalization.

e Pricing

o Price on-street parking to encourage use by preferred population (e.g., short term
customers) and to encourage commuters to take transit or purchase off-street
parking.

o Pricing can be used to improve monitoring, to increase enforcement to reduce
spillover and to make improvements in parking district (e.g., street cleaning,
furniture, light fixtures). In-lieu fees finance parking structures and monitoring.

o Free and plentiful parking anywhere drastically reduces transit use.

e General
o Parking at TODs in suburban areas can be used to land bank but it can’t be a sea
of parking. Certain amount of mixed use is required or will have to use car for
non-work trips. Each TOD needs to be a origin AND destination.
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3.1 Parking Location/Type

Downtown Suburb Park & Ride On-/Off-Street Parking

* Regional, city center & * Suburban & Town Center * TODs can use park- * Increases in on-street
transit neighborhood strategies: TRANSIT SUPPORTIVE | and-ride lots as a form parking prices to discourage
strategies: TRANSIT POLICIES: transit incentive of land banking to long-term commuter parking

SUPPORTIVE POLICIES:
transit incentive programs,
transit friendly parking design,
transit supportive zoning,
carsharing, walkability and
wayfinding, PARKING REQ:
reduced and TOD-friendly
parking requirements, parking
maximums, shared parking;
PRICING: on-street pricing,
variable rate pricing,
coordinated off-street and on-
street pricing, unbundled
parking, cash-out; PARKING
MANAGEMENT: payment
technology, database, real-time
info; PARKING DISTRICTS:
assessment districts, revenue
districts, residential permit
parking; FINANCING: in-lieu,
risk fund, occupancy tax, tax
by space, tax exemptions and
variable rate tax. (Boroski,
2007,p.6 -Reforming)

programs, transit friendly parking
design, transit supportive zoning,
walkability and wayfinding,
PARKING REQ: reduced parking
requirements, shared parking;
PRICING: on-street pricing, variable
rate pricing, coordinated off-street
and on-street pricing, cash-out;
PARKING MANAGEMENT:
payment technology, database, real-
time info; PARKING DISTRICTS:
assessment districts, revenue districts,
residential permit parking;
FINANCING: in-lieu, risk fund, tax
by space. (Boroski, 2007,p.6 -
Reforming)

secure federal capital
funds then transition to
joint development which
offers increased
ridership (by generating
off-peak and reverse-
commute riders) and
revenue (due to leased
developed land). p.2.
However, this plan for
parking replacement
parking policies (p.3)
(including the benefits)
must be communicated
to increase political
feasibility from affluent,
suburban P&Riders who
may be displaced or
treated less
preferentially and
provide alternative ways
of reaching the station
(p.11) (Tumlin, 2006,
p.2-3,11- ITE)

require complementary
actions such as: clear travel
alternatives for downtown
employees (e.g., discount
transit passes), new revenues
to stay within the district for
improvements, (e.g.,
maintenance, security,),
enforcement of new
regulations, improved
signage regarding parking
rates, hours and availability,
and monitoring the effects of
price changes for future
decisions. (Higgins, 2007,
p.19-20 - Stakeholder).
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* Regional center TOD
(parking demand model): res:
.25-1.00/dwelling, office: .10-
.75 per 1000 sq ft; retail: .50-
1.00 per 1000 sq ft; restaurant:
1.00-2.00 per 1000 sq ft.
(Borosoki, 2007, p.47 -
Reforming)

* Suburban/Town center TOD
(parking demand model): res: 1.00-
1.50/dwelling, office: 2.00-3.00 per
1000 sq ft; retail: 1.50-2.50 per 1000
sq ft; restaurant: 3.00-5.00 per 1000
sq ft. (Borosoki, 2007, p.47 -
Reforming)

* Rural/Small Town
TOD (parking demand
model): res: 1.25-
2.50/dwelling, office:
3.00-4.00 per 1000 sq ft;
retail: 3.00-4.00 per
1000 sq ft; restaurant:
8.00-12.00 per 1000 sq
ft. (Borosoki, 2007, p.47
- Reforming)

 San Francisco, CA is
considering restricting the
number of on-street permits
to the number of spaces
available, charging market
price and using the revenue
to make neighborhood
improvements and transit.
(Millard-Ball, 2002, p.19 -
ParkCaps)

* City center/Urban
Neighborhood TOD (parking
demand model): res: .50-
1.25/dwelling, office: .25-1.25
per 1000 sq ft; retail: 1.00-

2.00 per 1000 sq ft; restaurant:

1.00-3.00 per 1000 sq ft.
(Borosoki, 2007, p.47 -
Reforming)

* Transit Neighborhood TOD
(parking demand model): res: 1.25-
2.25/dwelling, office: 2.25-3.33 per
1000 sq ft; retail: 2.50-4.00 per 1000
sq ft; restaurant: 4.00-8.00 per 1000
sq ft. (Borosoki, 2007, p.47 -
Reforming)

Contrary to Washington
DC which has mixed
use and increased transit
use, Altanta, GA has
had a declining mode
share, likely due to the
fact that stations consist
of office space
surrounded by large
parking lots. (Arrington,
2008, p.9 - Effects)
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« Commuters choose
only a few park-and-ride
facilities within a
narrow region, therefore
we must be careful
when planning and
designing P&R. p.702.

* From this region in,
commuters will use rail,
and from this point out
they will only use
highway. P.692¢

* Increasing parking
charges at P&R will
greatly reduce traffic at
the P&R, but will also
induce some demand for
the railway system.
P.704. (Liu, 2009 -
P&R)

3.2 Land Use Type

Residential

Office

Retail/Commercial

Mixed / Industrial

* Proximity of residence to
transit important in
determining if take transit
(both Washington, D.C. and
Bay Area studies). P.44.
Station-area residents more
likely to rail-commute if
offices are also near transit,

* Developers view in lieu fees,
unbundled and shared parking as
better suited to office developments
than residences, since office parking
can more easily be moved away from

the building or mixed with other uses.

(Higgins, 2007, p.18-20 -
Stakeholder).

* Retail, which requires
specific location, market
and design, cannot be
the justification for TOD
Development. (Dunphy,
2003, p.14 -
TenPrinciples).

* Mixed land uses that
include banks, restaurants,
drug stores, food marts
and/or groceries, childcare,
personal and business retail,
recreation will support
employee and residential
transit use. (Daisa, 20054,
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especially if could park for
free. P.43. (Cevero, 2006,
p.43-44 - OfficeCommute)

p.117 - Traffic)

« In San Francisco, CA,
reducing off-street parking
decreased condo costs by more
than 10%. P.10. Research
shows residential off-street
parking may be reduced by
~20%, although calculations
should be done on a case-by-
case basis. p.10. (Parker, 2002,
p. 10 -Statewide SUM)

* Encourage office site designs,
including arrangement and supply of
parking, which promote transit.
(Cevero, 2006, p.53 -
OfficeCommute)

* San Diego parking
survey method (choose
lowest-highest mode
share for widest range
(p51)). Commercial
Min: 3.0 spaces; max:
6.0 spaces per 1000 ft2;
will need peak holiday
plan (p53). (Higgins,
1993, p.51,53- ParkReq)

* Important to have mixed
land uses near stations to
allow for walking trip-
chaining (e.g.,
personal/professional midday
errands: daycare, shopping,
eating, etc.). (Cevero, 2006,
p.50 - OfficeCommute)

* Oversupply of parking drives
up residents' (occupancy) costs
since parking is bundled in rent
(developers dislike sharing due
to control of access issues),
lowers return on investment,
decreases buildable area, and
encourages developers to build
larger units to spread out
parking costs. (Willson, 2005,
p.82 - Lessons)

* San Diego parking survey method
(choose lowest-highest mode share
for widest range (p51)). Office: Min:
2.0 spaces; max: 4.0 spaces per 1000
ft2; except corporate offices max:
3.0, or if alt. modes approach 50%,
reduce max to 2.5 (p.53). (Higgins,
1993, p.51,53- ParkReq)

Commercial parking is
effected by employee
demographics, retail
sales volume and
employee densities and
therefore is more
complex. (Boroski,
2002, p.7-8 Statewide
TOD).

* San Diego parking survey
method (choose lowest-
highest mode share for
widest range (p51)).
Industrial Min: 1.0 spaces;
max: 3.0 spaces per 1000 {t2;
if alternative approaches
40% or employee densities
are 3.0 persons or less per
1000ft sq, reduce to 3.5
spaces (p53). Does not
include overlap from shift
changes (p.54). (Higgins,
1993, p.51,53, 54 - ParkReq)




6¢C

* San Francisico is proposing a
base parking maximum of .75
space per unit to encourage
developers to unbundled
parking and better match
households to housing based
on parking needs. (Millard-
Ball, 2002, p.18 - ParkCaps)

* Develop employment opportunities
as close to transit as possible (within
500 to 1000 feet). (Daisa, 2004,
p.120 - Traffic)

* While retail owners in
Berkeley were
concerned that parking
constraints may limit
economic growth, the
majority of customers
are downtown workers
and residents, the
majority of which arrive
by non-auto means.
(Deakin, 2004, p124 -
Berkeley)

* Provide cash grants for TOD
housing within 1/3 mi of rail
stations. (Cevero, 2006, p.53 -
OfficeCommute)

» Access to high quality transit is
becoming increasingly important to
firms trying to attract creative class
workers. (Arrington, 2008, p.1 -
Effects)

* Develop contingency
plans for peak-season
parking. (Daisa, 2004,
p.122 - Traffic)

* In a small city with an
extensive transit system and
limited priced parking,
residents self-select to live in
downtown Berkeley (TOD),
having lower auto-ownership
and higher transit use.
(Deakin, 2004, p128 -
Berkeley)

» Two contrasting trends: offices are
"hoteling" or requiring all employees
to come to the home office, with
some of them going out into the field
for part of the day. In addition, high
rents in dense metro areas are forcing
employers to squeeze more workers
into less space, thereby increasing
densities (increasing possible
numbers for transit and/or parking as
well). (Boroski, 2002, p.8 - Statewide
TOD)
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* Preserv/expanding affordable
housing near transit is
important b/c lower-income
transit users often represent
core ridership. Consider
linking transit funding to
affordable housing so they can
reinforce one another.
(Dunphy, 2003, p.21-
TenPrinciples)

* "Transit travel times and their
comparison to private car travel times
is the strongest predictor of transit
ridership...The more accessible trip
origin is to jobs by transit (relative ot
auto) the more likely the trip is to be
made by transit." (Arrington, 2008,
p.13 - Effects)

* Develop residential within a
quarter to a half-mile. (Daisa,
2004, p.120 - Traffic)

* "Availability, price and convenience
of parking strongly determine
whether or not those working in
TODs take transit" (Arrington, 2008,
p.16 - Effects)

* ARTICLE re how lower
income households have a
more elastic demand to

increased parking pricing.

« "._.proximity to rail stations is a
stronger determinant of transit useage
for work trips than land-use mix or
quality of walking environment."
"four variables - employment density,
employment proximity to transit,
commute behavior at the worker's
previous job, and occupation" explain
modal split (Arrington, 2008, p.16 -
Effects referencing Cervero, 1994)

* ARTICLE on giving up a
car?
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3.3 Parking Management

Parkng Districts

Land Banking

Residential/Overspill
Programs

Information/Technology

* Develop district-based
approach to assessing parking
demand and require shared
parking and/or in-lieu fees for
creating district parking
facilities. (Willson, 2005, p.90
- Lessons)

* Use parking in underdeveloped
stations to land bank for later
conversion into structures or
development. (Dawes, 2005, p.36 -
FasTracks)

* To reduce potential
spillover from parking
reductions, these cities
have set up and enforced
residential parking
programs, limits and
meters. P.19. (Millard-
Ball, 2002 - ParkCaps)

* San Francisco's pre-trip and
en-route Smart Parking
program shifted drive alone
and carpoolers to BART for
both on- and off-site
locations, which increased
the average number of
BART trips per month,
decreased total commute
time and decreased total
vehicle miles traveled. p.11.
At the same time, the smart
parking also increased drive
alone access to BART from
other modes, which offset
some of the commute time
reductions. p.11 (Rodier,
2007, p.11 - SmartPark)

» Manage on-street parking to
control spill-over and
encourage on-street turn over.
(Willson, 2005, p.90 -
Lessons)

* Locations with high land values
have been able to replace surface
parking with decked parking to free
up half or more of the lot for infill
urban development (land banking
strategy). (Dunphy, 2003, p.11 -
TenPrinciples)

* Residential preferential
parking programs or
parking meters should
be used to prevent
potential spillover.
(Higgins, 1993, p.50-
ParkReq)

* Seattle, WA moved to
multi-space pay & display
and increased revenue by
40% (without increasing
fees) due to 62% of motorists
using credit cards to buy
maximum parking period.
(Boroski, 2007, p.36 -
Reforming)
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* To determine district suppy
estimates: suvey parking
demand during different times
of the day on normal and
busiest days to determine
averages and peak times, use
shared methodology to
determine supply, compare
demand with supply to
determine surpluses. Prioritize
certain (e.g., short term)
parkers, etc. (Boroski, 2002,
p.11 - Statewide TOD)

* "Under Fed. Transit Admin.
regulations for joint development,
transit agencies may sell off surface
parking lots , as long as they are
transformed into transit-supportive
developments without having to pay
back the federal treasury, (which
typically covered 80% of the cost of
building parking for rail systems)."
(Dunphy, 2003, p.11 -
TenPrinciples).

* Berkeley, CA is
introducing three tier parking
info system which: 1. directs
visitors to downtown or
university district, 2.routes
them to neighborhood
destination, 3. informs of
spaces and rates of facility.
(Boroski, 2007, p.36 -
Reforming)

* Created parking management
associations fo address
underutilized facilities. (Daisa,
2004, p.122 - Traffic)

* “Park and ride lots often are viewed
as land banking for TOD.”
(Arrington, 2008, p. 21 — Effects)

In-lieu Fees

* Parking needs to function
efficiently (Dawes, 2005,
p.36 - FasTracks).

* Researchers recommend
improved parking enforcement
(e.g., preventing overtime
parking and meter feeding by
employees) and better use of
off-street spaces to address the
problem of tight parking.
(Deakin, 2004, p124 -
Berkeley)

* In-lieu fees must be
planned with parking
code requirements
(high) to encourage
them as an option and to
meet any state low-
income housing
regulations. (Higgins,
2007, p.20 -
Stakeholder). Ideally,
in-lieu parking fees
should be charged all at
once and utilized
promptly. (Higgins,
2007, p.18 -
Stakeholder).
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*Old Pasadena, CA used
variable rate off-street pricing
(first 90min free, $2/hr, $6
max; $5 flat rate from 10pm-
5pm) and business
improvement district which
reinvests parking revenues into
street improvement plan and
maintenance. (Boroski, 2007,
p.38 - Reforming).

» Pasadena, CA's
Parking Credit Program
allows developers to pay
a $115/space in lieu fee
(which lower than the
cost to construct
parking) to reducing
parking and to pool
funds for off-street
parking. (Boroski, 2007,
p.42 - Reforming)

Pricing

* Charge for transit parking as
an additional source of
revenue, €.g., to help finance
parking structures. (Dunphy,
2003, p.11 - TenPrinciples)

* Variable rate parking can be used
for seasonal and special event
parking, e.g., to encourage turn-over
and carpooling. (Boroski, 2007, p.30-
Reforming)

* Parking pricing has
high potential
effectivenes to reduce
parking demand, about
5-30%. (Boroski, 2007,
pl7 - Reforming)

* Parking price increase

resulted in 97% of increase
in transit use. (Hensher/King,

2001, 193 - Sydney)

* Transit users had the highest
daily average parking charges
for work trips, about 25%
more. (Hess, 2001, p.26 -

EffectsOfFree).

* New York's Mid-Town posted
variable rates ($2/1hr, $5/2hr, $9/3hr,
$12/4hr) decreased ave. parking 4 to
6hrs to 90min), decreased occupancy
rates (120% to 85%) and increased
funds ($3.5mil to $6.4mil). (Boroski,
2007, p.32 - Reforming)

« "Shifting from free to
cost-recovery parking
(pricing that reflect the
full cost of
providingparking
facilities) typically
reduces automobile
commuting by 10-30%,
particularly if
implemented with
improved travel options
and other TDM
strategies." (Arrington,
2008, p.20 - Effects)

* "High pakring charges
and/or contrained parking
supply will increase

ridership" and are the second
most important predictor of
TOD ridership (after transit

service levels and prices).
(Arrington, 2008, p.19 -
Effects)




143

* People most sensitive to
parking rate (even over in-
vehicle cost and travel time in
mode choice). Individuals who
pay for their own parking (e.g.,
commuters, people on social
trips and self-employeed bus
owners) are more sensitive and
more likely to park farther out
to save on costs. Higher-
income or individuals on
business are more likely to
park closer in (e.g., to save
time, because the trip may be
tax deductible). In addition,
those that park as close as
possible to final destination are
least sensitive to rate chagnes.
Those parking elsewhere
(between close to CBD and
fringe) (e.g., shoppers) are
most sensitive to increases in
parking prices. (Hensher/King,
2001, 190-191 - Sydney).

* Origin-Destination Parking Pricing
(ODPP) calibrates parking charges
based on origin and destination (i.e.,
different fares and parking tickets for
violators in each zone), only
penalizing users who do not take
available transit to force the modal
split). P.35.

* In general, parking fares produce
an increase in transit use, but
increase transit travel time, decrease
road travel time and decrease
accessibility due to higher costs.
P.44.

* Although ODPP provides higher
number of road users, it lower
average hourly parking fares and
therefore increases accessibility.
P.43, p.44. Therefore, it is most
practical at ow fared P&R facilities
that connect to inside fared zones
through a high quality transit system,
conciliating high outsider fares with
equally high transit accessibilities.
P.38. (me: therefore fares should
improve transit.) (D'Aciero, 2006,
p.35,38,43,44 - ODPP)

* Because the
relationship between
parking taxes, transit
use, land rents and
community size is not
monotonic (not linear
but parabolic) p.54,
there is a small optimal
parking tax margin that
maximizes CBD size
and land values. P.45.
Too low taxes results in
excessive auto use,
roads and congestion
which reduces
community size and
land values. P.45. In
such places, an increase
in parking taxes can
actually increase land
value, including for
parking lot owners.
P.45.

* While increasing
parking taxes will
increase the transit
subsidy per person, it
will reduce auto travel
(thereby reducing the
number of people who
ultimately pay the
subsidy due to mode
shift or choosing to

* Raising work site parking
costs and decreasing travel
time by transit in relation to
drive alone time (by
improving service and
decreasing headway) will
reduce drive alone mode
share for driving to work.
(Hess, 2001, p.35 -
EffectsOfFree).
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work where parking is
free). P.56. Therefore
too high taxes can also
result in smaller
community size and
lower land values. P.45.
The tax that maximizes
land values 1is less than
the tax that maximizes
community size. P.55.
4. "Adverse
consequences of
underpricing congestion
(i.e., too low taxes)
increase with strength of
agglomeration
economies." P.45.
(Voith, 1998 -
BalanceFees)

* “Shifting from free to cost-
recovery parking ... typically
reduces automobile community
by 10 to 30%, particularly if
implemented with improved
travel options and other TDM
strategies.” (Arrington, 2008,

p.20 - Effects)

* “The 1993 California study found
the availability of free parking to be
the biggest deterrent to transit riding
among those living and working near
transit (Dill, 2005).” (Arrington,
2008, p.20 - Effects)

* “A strong case can be
make for using sliding
scale impact fees” which
“might result in
lowering estimated trip
generation rates within a
quarter mile of a station
and with continuous
sidewalk access in a
mixed-use neighborhood
by a fixed percent, such
as 20%.” (Arrington,
2008, p.26 — Effects)
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3.4 Parking Regulation

General

City Codes

ITE Manual

Fed Transit Administration

* Portland, OR had its regional
parking maximums mandated
to it by the state's Department
of Environmental Quality to
meet ozone standards; 30 cities
and counties have adopted
them. (Millard-Ball, 2002,
p.16-17 - ParkCaps)

* Denver is reducing parking
requirements for developers within
walking distance of transit stations
and having transit operators share
parking. (Dawes, 2002, p.34 -
FasTracks)

* Some sites require employers
to complete annual surveys as
part of local trip-reduction
ordinance to comply with air
quality issues. (Higgins, 1993,
p.51- ParkReq)

* Develop more appropriate (less
single use, suburban) parking
standards to preserve pedestrian
connections/amenities. (Dunphy,
2003, p.13 - TenPrinciples).

* Revise auto-centric level of
service standards to include
ped & bike accessibility and
reflect the unique, multimodal
nature of TODs. (Daisa, 2004,
p.120 - Traffic)

* Vancouver allows a 14-28%
parking reduction for new
multifamily projects near transit
stations, although some condo
projects initially had insufficient
parking which caused problems.
(Boroski, 2002, p.5 - Statewide
TOD).

* The greatest
differential between
TOD and ITE trip
generations occurred for
TOD housing closest to
CBDs and for AM trips.
(Arrington, 2008, p.38 —
Effects)

* TOD performance should be
measure based on modal split,
trip internalization and the mix
of land uses. (Daisa, 2004,
p.123-124 - Traffic)

* Portland, OR has no min. park req.
for sites within 500 ft of transit street
with 20min peak hr service.
(Mukjija/Shoup, 2006, p.298 -
QuantvQual)

* “ITE regression
equation for apartments
overstates traffic
impacts of transit-
oriented housing by
39%.” (Arrington, 2008,
p.40 — Effects)
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* City of Oakland S-15 zoning
regulation (Chapter 17.100S-
15) was created to produce
high-density transit-oriented
development.

* West Hollywood has a la carte point
system for designing quality parking.
(Mukjija/Shoup, 2006, p.301 -
QuantvQual).

* “Suburban TOD
stations averaged
weekday vehicle trip
generation roughly one-
quarter less than the
number predicted by the
ITE manual.”
(Arrington, 2008, p.38 —
Effects)

* Top three variables that affect
transit ridership are: station
proximity, transit quality and
parking policies, respectively.
High parking charges and/or
limited supply increase transit
demand; free or low-cost
parking significantly reduces
demand. Parking policies (e.g.,
transit pass programs, parking
reductions and car sharing)
improve ridership. (Arrington,
2008, p.3 - Effects)

* Berkely, CA code (Section
23.D12.060) allows joint off-street
parking for AUP if the spaces are
located within 800 feet of the uses to
be served, if the times of use do not
substantionally conflict and if th
spaces are not already being used to
meet requirements for other uses at
simliar times. R-4 and R-5 districts
may use joint off-street parking if
those spaces represent less than 20%
of parking of required parking and
the spaces are either located on teh
same lot as the offices or within 300ft
of property owned by the same owner
(Boroski, 2007, p29 - Reforming)

* “TOD-housing
projects generated
around 47% less vehicle
traffic that predicted by
the ITE manual (3.55
trips per dwelling unit
for TOD-housing versus
6.67 trips per dwelling
unit by ITE estimates.”
(Arrington, 2008, p.36 —
Effects) In Washington
D.C., “vehicle trip
generation rates were
more than 60% below
that predicted by the
ITE manual” due to the
“region’s successful
effort to create a
network of
TODs...[which] are not
isolated islands but
rather nodes along
corridors of compact
mixed-use walking-
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friendly development.”
“Synergies clearly
derive from having
transit-oriented housing
tied to transit-oriented
employment and transit-
oriented
shopping.”(Arrington,
2008, p.36-38 — Effects)

* Portland, OR has parking
maximums for its CBD as well
as non-CBD areas based on
availability of transit service.
Lower max are set for areas
within.25 mi walk of bus stops
with frequent service or .5 mi
of transit stations. (Boroski,
2007, p.28 - Reforming)

* Redwood City, CA has an
ordinance (section 20.120) which
allows .25 adjustments in downtown
meter rates to better reach target of
85% utilization, as well as creation of
a parking database and an annual
utilization study on rates. Meter price
can't exceed $1.50 per hour.

(Boroski, 2007, p.32- Reforming)

* ITE may
underestimate
reductions in auto use at
TOD housing by
average of 44%. Parking
therefore may be
overstated by same
order of magnitude.
(Arrington, 2008, p. 4-
Effects)

* Santa Monica, CA's required
parking cash-out (to meet
Emission Reduction Plan)
reduced parking at employer
sites by 20% and solo driving
by 7-8%. (Boroski, 2007, p.33
- Reforming)

* Arlingon County, VA has no P&R
facilities, shared, priced and
structured parking near stations (p.4-
5) and innovative form-based codes
which distinguish between and
encourage shared parking while
discouraging reserved spaces to

promote “Park Once” mentality.
(p.10) (Tumlin, 2006, p.4-5, 10- ITE)

* “Vehicle trip
generation rates tend to
be higher for TOD
projects with more
plentiful parking.”
(Arrington, 2008, p.43 —
Effects)
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* “Trip reduction benefits of
TODs call for other
development incentives, like
lower parking ratios, flexible
parking codes,... streamlining
the project review and
permitting process, and
investments in supportive
public infrastructure.”
(Arrington, 2008, p.54 —
Effects)

* “A major obstacle to TOD
implementation on transit
agency owned parking lots”
are “parking replacement
policies that result in one-to-
one replacement of park-and-
ride spaces.” (Arrington, 2008,
p.21 — Effects)

3.5 Parking Reduction Strategies

General

* TODs should pair limiting
the supply of parking (by
either setting requirements
(p.8) or letting the market
determine the appropriate
amount of spaces (p.9)) with
residential parkng programs to

* Deregulate or limit number of
parking spaces, e.g., in downtowns,
near transit (Portland,OR), off-street
(Carmel,CA), for infill (LosAng,
CA), or in surface lots (SanFran,
CA). (Mukjija/Shoup, 2006, p.297-
299 - QuantvQual)

* Less than full
replacement of
commuter parking at
transit stations increases
ridership and revenues
(e.g., over $1 million per
year per station of

* Replacement parking
numbers are dependant on
station context (location of
station, access to alternative
modes of transit). Less than
one-for-one replacement
increases ridership an